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The parasitic irymonnptiMa as a \vlioh> may Ix' classed amou" tlu' 
ciito/oic parasites, yet their life is eiilozuie lhroiij,di only one sla;,^* of 
the existene»‘ of tlu* indivitlnal. In the a<lnll sla.!4;c they aie netivi* 
e,reatures of an (‘specially liijili d(‘.i;ree of or^anizalion, and e.\liil)i( no 
trace of the dejiradational features eharactc'iist ic/ of the eiii/oic para- 
sites, noryot of those* t*nto/oie forms \vln)se wliole life round is para- 
sitic. Xor are their larva* especially d(*^raded beyond tliosi* of tin* non- 
parasitic families of the sann* order. 

The phcnonu*na of |)arasitisin anionjj the Chnh'idi(hr do not dint*r in 
any marked degree from those characteristic of tin* three other gi-eat 
families of parasitic Ilynicnoptera — tin* lehnenmonida', I>r<irnui<ln\ and 
In all four we normally have* the (*ggs laid by tin* 
female on or beneath the skin of tin* host-insect, and tin* parasitic larva, 
on hatching, lives in the maiority of the cases within the body of its 
host. It oft(*n hap|K*ns that |>arasitt*s. (*\en of tin* sann* genus, arc e.\'- 
ternal f(*edcrs when parasitic upon (*ndophytons insects, and int(*rnal 
wln*n parasitic upon ontsidi* feeders. Sonn* few species, however, an* 
external upon external le(*(h*rs. 

Iv(*sembling, then, tin* other families in tln*se g<*ncral habits, tin* fol- 
lowing pag(‘s will iinlieale of tin* ('IntJcidiihi onr knowl(*dgc of t ln*ir 
jtarticnlar modes of lilV* ami their i(*lations to oilier insects and to (‘ach 
other — in fact tln'ir g(*in*ral (*conomy,t 
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tlit‘ in:ilori;il in (lii.s family lias bemi spocially slmlictl and arran;^od hv Mr. Howard. 
Respect fully yoms, 

l\ V. Rii.kv, 

ilonornnj J -t parttmni of Jmitrtfi. 

Rrof. (J. Hkown (loni)!*:, 

vi<harfjf of Xntitnuil 



t In ]>ivparing this paper 1 have had the vtMV rich collection of iho Xation.nl Mn- 
senm constantly hofore me, and witli 1 ‘rof. l\ih‘y\s ^enonms inTinissioii haM^fnndy 
used his own unpuhlished notes and tli»»se of the l>ivisimi of lhitonudo; 4 y. 



rroroodin;:''* X.nlion.d uni — Vol.XlV, Sol. 



r»c7 



5G8 



moLoOY OF chai.oi]md;f — Howard. 



THE INSECTS AND STAGES OF INSECTS INFESTED BY CHALCIDIDS. 



lieprescutatives of all of the orioiual Liiiiueaii orders of insects are 
parasitized in one or another of their stages by s[)ecies of this family. 
Of the fifteen orders of Hraner, forms of bat seven are infested by 
chalcidids, and these are the seven Liunman orders in their restricted 
sense. Neither Thysannra^ Ephemeroptera^ Odonata, Plecopfera, Pla- 
typfera, Ecrmapiera^ Thysanoptera, nor Mecoptera have ever been proven 
to be parasitized, largely from the fact that the larger number are 
a<piatic in their early stages,* while most of the land forms are exces- 
sively minute, but, of course, the vast majority of insects belong to the 
older and more important orders. The most extensively parasitized 
orders are Lepidoptera, Ilymenoptera and Hemi])tera-Homoptera. 

Lepidopterous insects in all stages are infested. The minute chal- 
cidids of the genus Triclwyramnia, apparently few in number of species, 
but enormously abundant in individuals, attack the eggs of Ehopalo- 
cera, bombycids, noctuids, geometrids, and tortricids, and probably of 
members of other families. So numerous are these tiny creatures at 
times that hundreds of thousands of eggs of injurious noctuids are de- 
stroyed by them, and so small are they that twentj' will develop in a 
single egg of Papilio tiinins, the entire contents of which will not ex- 
ceed 1.5 cubic millimeters. Keverting again to the numbers of indi- 
viduals, Hubbard found in 1880 that Triehogramma pretiosa, alone and 
unaided, almost annihilated the fifth brood of the cotton worm (Aletia 
.vyli)ia) in Florida, fully 90 j)er cent of the eggs of this most abundant 
and prolific noctnid having been infested. (Fourth Eeport U. S. l^nt. 
Com., i>. 103.) It is interesting to note that these little egg-parasites, 
although so very abundant in this country, seem comparatively rare in 
Europe, although the family and its diftereut genera were originally 
founded on European material. They seldom occur in the European 
lists, and a few years ago Dr. Gustav Mayr wrote me asking for a 
specimen of Triehogramma, saying that he had never seen one! 

The eggs of some of the larger Le[)idoptera are also parasitized by 
species of the genus Eupelmus. Prof, lliley, for instance, has reared 
species of this genus from q oi' Anthera'a pernyi, Telea poly phemm, 
f^aturnia io, Datana ministra, and of a si»hingid on cherry, probably 
tSmeriiilh un my ops. 

The larva* of Ijcpidoptera are more extensively parasitized than ]>er- 
haps any other group of insects. Among the Clialcidid:e representa- 
tives of eleven of tlu* twenty subfainilies affect lepidopterous larxae. 
(’ertain foiDis attack them when young, others when half grown, and 

* 1 1 ymenopterous pnnisito.s of inst'cts an*, excessively rare. Agriotifpus 

arwatus, lui ichnemiionid, has been ]>roven by W<3st woo<l to be a jiarasite of the end- 
(lis-lly, Aspatlierinm pl&icorney and one of the Ephydras of onr alkaline western lakes 
is attacked by a clialeid, po.ssibly, however, after tlie [Miparia are washed up upon 
Ihe banks. Mon'over, in Enro])e the eL*’*^s of Jz/r/oa, one of the dragoii-llies, are said 
to be parasited l>y a .s])ecies of the inymarid ^enus PoUjDvma, 
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Olliers wluMi full ;;rown iiimI Jnsl iihoni (o ti'ansronii lo ]nii»;e. M'liose 
ol' llu* latter class, mainly ptmomalines, issue from the |mpa* of tin* 
host-iiiscet. while the others ilestioy the host larva hefoi’e its traiisfor- 
niation. 

The jiiipa itself is sehlom allaeked, yet eertaiii of the pteroinaliiies 
which i»referahly oviposit in larva* ahoiil to traiisform will also lay 
their e””s in Just-formed )>npa*. Tin* same is the case witli eertaiii 
nienihers of tin* «;r»'niis r/m/ei.v, particularly those paiusitic upon diurnal 
Lepidoptera, and 1 am not sure that C. lhirijK's does not oviposit h\ 
jireference oii the fresh chrysali<ls of ('hloripiic cbjton and Aiinnilis 
ran it hr. 

'flu* adult lepidopieron is not iiarasiti/ed. I have recorded ( Troe. 
I’hitoin. Soe. Washn., I, tto) the I’earinj; by Sendder of Irhnrumon in- 
stahiHs Iroiii the adult of Chionoha.s smiidar. the ej;}; of the parasite hav- 
ing' evidently lieen laid upon the chrysalis of the Imttm lly. lint a similar 
instauee has never to my knmvledj;(* been observed with a chaleidid. 

Kepresentati ves of all families of Lepidoptera ai e attacked, the inieros 
more abundantly than the macros, while anion, t he latti*r the Xortnidir 
(except in the e^f*^ state) s«‘cni to In* most exempt, doubtless from the 
nocturnal habit of the larva* and from the fact that so many of tln*in 
buirow und<*r jrrouiid durin." the day. Tin* av(*rap;e chaleidid is essen- 
tially a creature of sunshine and of air and is most active in the niiddh* 
of tin* day in the warm li*;ht of tin* sun. 

Anioiifj: the Hymenoptera the Trntltrrdinida' are parasiiiz(*d in the 
(‘Ug- state by Trirhiairamma. as .shown by Lintm*r in the ease of Sana- 
(ns rrntricosas, while tlu*ir larva* are infested by species of tin* sub- 
families I’hiri/toniina . Tartfinina', Kulo^diintr, and I'ntida- 

niiur, and a species of hrrHainpns is n*ported by ('lirand as parasiti/dn,i; 
the hairopeaii sawtly, Athatia spinarnin. I'roni tin* "alls of ('pniphhr 
are n*arcd very many »*halcidid.s, those beloii"iiiit to tin* snbfamili(*s 
Tort/inina' i\iu\ I-Jnrptoiniiur [■.\k\n<x fo'-'^t rank in point of numbers. 8o 
abundantl.v do species of tlu*s(* t wo subfamilies attack onr (*oninioner 
oak ^oills that it is fn*«pi(*ntly a matter of "r(*at diHienliy to n*ar tlu* 
original jtall mak(*r. T'lieii there an* also several speei(*s (,f tin* sub- 
families /•JiiprliniiKr, Iheroinalintr, l-Airjirti tur. Ti trastivkimr. and I-Jntopit- 
inir {'^riu\s Olin.r). The "real number of widely dilVeriii" forms n*ared 
from th(*se "alls and tin* fact that t heir t ransfornia t ions ai(* all nnder- 
"oiie in secret in tin* interior <*f the "all make their int(*rrehitionships 
a matter of "rent eoiiriision. d'lu* Torpmiiuv and lAnn/tninimr nvr ]>ri- 
mary parasit»*s, all hou."h Waelitl has thrown doubt upon oin* of the 
forni(*r ;nid Westwood upon one of the latter, as 1 shall show in a fur- 
ther i)ara"raph. X(*arly all of the others I am iiielined to think are 
S(*eoiidary, but only the most carefully isolat(*d reariii"s coupled with 
diss(*ctions of the "alls at successive sta"es will eiiabh* ns to S(*tth* 
this (piestiou. olin.r is considered by .Mayr to be primary, but repre*- 
sentatives of all <d’ theollu*r subfamilies wi* know to In* oerasionally 
liyi>erparasit ic. 
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Upon the families of tlie flyinenoptera Parasitica many cbalcklids 
are parasitic, I know no case in which a clialcidid is a parasite of a 
proctotrypid, but the instances in which they parasitize ichnemnonids, 
braconids, and even members of their own family arc very nnmerous. 
Even the highest subfamily, Ghalcidinw^ contains some hyperparasites. 
Thus Riley has recorded a species of Spiloclialeis reared from the cocoons 
of the braconid parasite {Mcteorus hyphuutri<v) of the fall webworm 
{nyphaiitria eunea) (Bull. 10, Div. of Ent., 2d. ed., p. 57), while Walsh 
reared IS. albifrons from the cocoons of Pezomachus minimus^ supposed 
to be parasitic on the army worm {Lencanut luiipuncia). In the Eurij- 
tomimv, Eurytoma has been reared from Crypt us and from Microgaster 
cocoons. In the Eupelminw, Eupclmus has been reared from Isosoma, 
Apanteles, and Mctcorus and is probably frequently hyperjiarasitic in 
galls. In the EncyrVma\ Encyrtus artaeew was reared from an ichneu- 
monizcd c,oo,oou Artace punctistriya. Many pteromalines are hyper- 
parasites, while thetetrastichines nearly all have this habit. With the 
Elasminw, certain species of Elasmus have been reared from the cocoons 
of Limneria and Apanteles, ixlthovigh the majority are probably primary 
parasites, while with the Elachisiinoe there is no doubt that Cirro- 
spilus is usually, if not always, hype.rparasitic. Certain of the euted- 
onines are also secondary parasites, as, for instance, the forms so 
commonly reared from the naked pupm of Gratoiechus. The tetrasti- 
chine genus Melittobia is also parasitic upon Monodontomerus and 
Leueospis in the cells of bees and wasps, although it also feeds upon the 
aculeate larva'.* 

The aculeate hymenoptera are also attacked by chalcidids. Leueospis 
is reared from the cells of Osmia and Ghalieodoma. Species of the tory- 
mine genus Monodontomerus infest the pupa* of Anthophora and are 
reared from the cells of Ghalieodoma and Osmia in Europe, while in this 
country they are reared from cells of Melissodes and Anthophora, as 
shown by the notes of the Division of Entomology, and from Osmia, as 
proven by Rev. J. L. Zabriskie. A species of the allied genus Diomorus 
is reared from the cells of Grabro and Stiymus. With the Eurytominw, 
one species is reared from the cells of Prosopis and other pith digging 
forms. An Encyrtus has been reared from Eumenes and there is an 
old record by Do Geer of the rearing of Pteromalus from some aculeate. 
The latter, however, may be a mistake and the ease with which such 
an error can be made is shown by the fact that specimens of the com- 
mon Pteromalus puparum were recently received by Dr. Riley as having 
been reared from the cells of a mud-wasp. In those cells, however, 
must have been stored lepidopterous larv;e which were the time hosts 
of the pteromali. Rearings from the cells of fossorial Uymenoptera 
are, therefore, apt to be uncertain. Tlie abnormal tetrastichine genus 

* Since this \v:is written specimens of .a MeliUohui have been received troni Mr. A. 
N. Candell, Okl-alioma, reared from a dipterous pnparinm found in a umd-danber’s 
cell. The pni».arinm itself was also seiit by Mr. Candell, so there can be no doubt as 
to the accuracy of the observation, which is one of extreme interest. 
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j\felil(olfia is reared in lOuroix* (Voin flin (‘(dls nf Oilj/ncrits, Tnjpu.njlon, 
Osmio, Cludicoiloma, :md otliiM" bec' ;f('ii(‘r:i, but is also a liy])cr- 

parasite, ])reA'inf;' upon larva* <»r /a’fnv/.vpis and Miiii(Kli)nl>niirnis. Sp(*rit*s 
of this "(*nns are found in this country parasitic in tin* nests of Mr<jnchih\ 
Ccraiina, Anthophora, ai\d l\‘lnp(( us. 

Ohalcidid ])arasites of the llemiprera-lI(‘teropt(*ra iirt* vcr.v ran', tin* 
oidy ones lu'infj tin* en])(*liniin*s which inicsl tin* (*;xy:s of these inse<*ts, 
and a few species of /vacj/r/a.v whieh hav(i the saiin* habit, r.ven thes** 
are not so abundant, howev(*r. as tin* proctot rypid parasites of the sann* 
ejfjjs. With tin* lleinii)tera lb)inoptera, how(*ver, th(*y are very nniin*r- 
ons, althoup:h the iiis(>cts of the hoinopterons lainilic's Cirudidu. Fuhjo- 
ruin’, Mcmbmciihv, Ccrcopidir, and Jnssida ai(* siiifinlai ly IV(*e iVom the 
attacks of hyincnopterons parasites. S<nne (d' them an* pi’eyed upon by 
the externally attached larv;e of the proctotrypid siddamily Ih’jiiuiiuv, 
but the oidy chalcidids which I know to atta(*lc iin*mb(*rs of this s<*(*tion 
are a trieho<;rainmine, forinin.i;' a new jreniis, which infests the ejrjrs of 
the bntfalo tre(*-ln»pper {Con’sa huludus), in the r^nited States, and a 
species of Eupi'lintis which is said lo inhabit tin* e.i;yr-s of Cwndii in 
I'birope. Tin* <*all-makin.n' Ps}/lli<l(r are attaeU(*d by S(*\ i*ral species ot’ 
J'Jucyrtiis, whih* the Alci/rodid<r are ,'ittacked by tin* eiicyrtiin* ”(*11 ns 
TIn/snnus, the aphelininc jjemis J'Jucnrsin and the t(*trastichiin* ^n*nns 
Giirolnsin. The most abundant parasites of the latu*r insects. how(*ver. 
are the exceediiiiily minute* sp(*ci(*s of the family M ijuinridn'. When we 
come to the family Cnccidn' we liinl that its species are infested almost 
exclusively by chalci<lids. The specie's of one entire subfamily, tin* 
Aplicliuina'f are bark lonse ))arasites with the exception of a very tew 
si»eci(*s which attack aphi<liils and ah*yrodids, Tln*y seem to be con- 
tined mainl,v to the true seah*-bearers {Diaspinn), but a few infest tin* 
naked bark lice. The latter, however, are most extensiv(*ly i)arasitizt*d 
by nn*mbers of the snbfamily Fui'j/rliutv. Hardly a specii*s of scab* in 
sect can be found which does not have* its formidabh* parasiti* in some 
species ol’ one of these* two subfamilies, while many of them an* also at- 
tacked by spee*ies o{' Mynutruhr which I take*. IVom their minute si/e* to 
be e^p parasites in many if not most instances. Outside of these* three* 
{jronps aline)st im parasites e>f('e)ce*/dfc are* kmewn. the* spe*cie*sof t he* j,n*ne*ra 
J^iloplmynstcr anel Ophclusin, pre)visie)nally phmeel in the snbfamily /V- 
rodmr, tbrmin^ the prine*ipal exceptions. It is true* that an e)e*e*a>ie>nal 
Pleromnlus or Tclrnslichus is re*areel from barlclie*e ami erne e»r lwe)othe*r 
•Xe'nera are inentioneel in the Hnropcan lists, but 1 thinlc it epiite likely 
that most of the.se tbrins are hypcrpaiasitic ami that they have really 
dcve*lopeel upon .some primary ene'yrtim*. 

The most important of the* ]»arasite*s e>f tin* .iplddidn e>r jilant lie*e* are* 
the braconiels of the snbfamily AjdiitHiuiv, but tin* plant lie*e* have many 
)n’e)ctotrypiel parasites (all be'hmcin^ |e> the* snblamily t'e re/yj/erea/hnO as 
well as many ann>njj \hr Clndcididii . Ib*>ieles tin* lew a]»hi*linim*s the*re* 
are a number of species of the subfamily Picrtmudiiia, ])arlieniai ly t ho.se 
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of the genus Tsocratus, which are coininoiily reared from these insects. 
The chalcidids which arc perhaps most abundantly reared from plant 
lice belong to the pteromaliue genus rachyneiiron. The closely allied 
genus Fachycrcpis is, I feel sure, hyperparasitic, attacking primarily the 
aphidiid parasites of plant lice, and the suspicion is growing in my mind 
that the same may be the ease with Fachyneiiron. If this be so the ap- 
parently anomalous host-habits of these insects which 1 have pointed out 
(Proc. Eutom. Soc. Washington, Vol. ii, pp. 105-109) are readily eX' 
]dainable. 

Only a few families of Coleoptera are parasitized by chalcidids. So 
far as I know none have been reared from beetles of the adephagous, or 
lamellicorn series.* In the clavicorn series the species of the family 
(7ocebie//n/a'arefrequeutly parasitized in larva state b^’the several species 
of the encyrtiue genus Homalotylus. Hubbard has reared these para- 
sites from full grown larvm of Eippodamia convergens, while Mr. F. H. 
Chittenden has shown me specimens which he has reared from larviie of 
Coccinclla novenuiotataj Mysia pullata, and Fsyllohora vigintimaeulata. 

In the serricorn series the wood-boring species of the families Bupres- 
ti(J(v and Ftinidw — the subfamily Bostriahinw of the latter in particular — 
are frequently i»arasitized by chalcidids, the former by Chalcis and 
Fteromalus and the latter principally by the species of the pteromaline 
tribe Ghiropachides. Fteromalus and Entedon are also frequently reared 
from the burrows of these insects, while Eurytoma is said to have been 
reared from a Bostric'ms by Eatzeburg. Moreover, Popenoe has reared 
species of each of the handsome eupelmine genera Gharitopus and Uatze- 
hurgia from the bostrichiue Amphieeriis hieaudatus (See Bull. 3, Kans. 
State Agric. Exper. Sta.), The ptiuid subfamily AnobiiiKV is also para- 
sitized by Fteromalus. The famil 3 ^ Gioidev in this group is also rarely 
parasitized and the peculiar little entedonine Astiehus aritlimetieus is 
reared in Europe from Gis glahratus and Ennearthron affine. Among the 
phytophagous Coleoptera the Geramhyeid(e are occasionally infested by 
iReromalines, probably, howev’^er, only as hyperjiarasites upon some of 
the numerous ichneumonid and bracouid parasites of the insects of this 
grou]>, while there is a somewhat doubtful record by Ratzeburg of the 
rearing of a Eurytoma froxw a cerambycid burrow, and Ash mead’s /i/jpa/- 
toma doreasehema' was reared by Popenoe from the burrows of Doreas- 
chema alternatum. I am informed, however, by Mr. Marlatt who was 
with Prof. I’openoe at the time, that there is no certaint}’ as to this para- 
sitism and this Eurytoma, is in my opinion likely to be a hyper[)arasite. 
Concerning all these records of l earings from wood-boring larva*, in fact, 
there must always be the greatest doubt on account of the numerous 
insects wlii(;h inhabit moribund wood. Many of the records arc mani- 
festly inaccurate in their conclusions and a knowledge ot the tr»ie state 
of affairs will be a matter of slow growth and continuous observation, 
Just as in an endeavor to arrive at proper eonclnsions conc.erning hyper- 

^ Since tins \v;is writ ttm Mr. Ashnicad inl’orms mo that he has roared a l’]urytouia 
from the larva of Uorcus in tdorida. 
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parasiti.sm. I'^roin \ h(' JjnicIndirhiivvWau iviiroil ])t(‘i'oinaliiu.*v, ciitctlo- 
nines ami trid.yiniiio.s wliiU* the eiirytomim^ ^(Miiis linichophttiju.s ol’ Asli- 
mead is parasitic, so far as \vc know, upon insects of tliis family. Witli 
(lie Chr)/.someli(J<r wc slionld naturally e.xpcct many parasites, yet Imt 
few are known. The lOnropean (Jhalvis parniJd is reared from (Jnss'uta 
Jildfjinus, J'JHjirlmus (DuiulatHs from a Chri/.somcln, wud Uninalotiilus Jldot- 
iniusl'i'om Galcnicacdlmariensis. From Odontoid sntnrdlis Dr. Kiley has 
reared tSpHochalcis odonloltr, Si/mpiczns uropidtiv^ and 1 Irroslcniis priinns 
— the latter jirobably a secondary parasite. ^Vllile from the ejijis id‘ tin* 
same species he has reared ''rr'H-hopmmma odontoid'. (lSe»‘ my ]iaper 
on the jiarasites o\' Odontotn .<futnralifi, Entonddopira AmcrU-ona, i, 117.) 
A few entedonines and ptoromalines arc recorded from tliis ^lonp, but 
are probably secondary parasites. Amon^the lleteromera I know only 
of Girand’s record of Euryiomn histrioniva from Mon(rlliste)i(U‘pistcrndlis. 
The lihiinchophord, however, are rather e.xtensively jiarasiti/.ed. I*er- 
haps most common are the pteromalines of the tribe Chiroparhidr.s^ as 
}\h(tplntclns, lihopalicna and CItiropneht/.s. Certain of the CtconymidiK 
and lioptroccrnsj Actroxy.s, Jlolca'n.s and others of the /*/m>em/n/r.s' are 
also reared. Of the other subfamilies the Eunjtominn' aiv, represented 
by several species of Euriitoma, iW. Enpclniina' by Enprlnuix, uwd the 
'fridymiiur., Eulophinw, EldchiNtin(ViUu\ Entedonino' by speeiesol the tyi>i- 
cal ^ennsof each subfainily. Two species of the enrions t riclio,e:ramniine, 
fjenns Porejnea are said by Katzebnr*^ to have been roared by Keissi^r, tlm 
one from small larvicof Apodrre-'t and the other from the leaf roll of Hhyn- 
vhltcs. Both of these records need conlirmation as otherwise the e;'-r- 
inhabitinpf life is uniform thronithont the Trivhnyrnmmimv. There is 
also an hhiropean record of a torymine from a species of .Ipnm. The 
comparatively slight c.xtent of chalcidid iiarasitism npon Coleoptera 
which we have just indicated as a summary of oiir present knowledge, 
nniy prove to be indicative of the true condition of their nintnal rela- 
tions, bat this r am inclined todonbt for the reason that tin* early stages 
of the beetles have not, on account of the dillicnlty of the study, bemi 
so carefully observed as thoscof insects of other orders, I think it safe 
to say, however, in viewofsnch factsasare npon record, (hat the Hra- 
conidd’ arc more abnmlantly parasitic ni>on Coleoptera than are (he 
Clid kidUUv. 

Of the Diptera we hav(> many chalcidid parasites, which ai <‘, howi‘V(>r, 
vastly more abnndant as destroyers of the Ncnmfoccrd than of the other 
snborilers or series. The midges of tin* family Cccidoinylidn' are panic- 
itlarly great sufferers from the attacks of these jiarasitcs. The gall- 
making forms are jiierced by the same genera of chalcidids which para- 
sitize the galls of the cynijiids and to a certain (“Xtent those oftlu' gall- 
making tenthredinids and micr(depido])t era. nairndy thosi' ol tin' sub- 
families Enrytomind' and Toryiniud' vmy abniidantly, with species of 
/Vcrmmi//mc, and, more rarely, Tridyinintr, Euprlmimv, Envyrtin<r^ EnIc- 
donina', \un\ Eldchifitina' and with cerlitiii tetrastichiiies and one species 
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of JElasmus as hyperparasites. The nougall-inakers are attacked in the 
larva state by certain eneyrtines and eupelmines and by a number of 
genera of the true Pteromalkles. The Tipulidae are also attacked by a 
species of the subfamily Fteromalbue. Parasites of the Brachi/cera are 
rare, the only ones worthy of note being two species of Sinicm and 
one of Mo)io(lo)Uomerus wliich infest Stratlomys in Europe, according 
to Giraud, but with the Afichiza they become more abundant, and from 
species of Syrphidw uve reared Bothriothomx\ Eiicyrtiis, and Eupelmiis, 
and very commonly Pachyneuron, while Giraud has reared a species of 
Pteromalus from a Comps larva iufestiug a Bomhus. With the Muscidw 
calyptratWy Lamprotatns and Pteromalus are reared from authomyiid 
pnparia, Ghalcis is reared from Sarcophaya, Pachylarthus from LneiUuy 
Bothriotliorax, EutcdoUy and Pteromalus from Muscuy and the extremely 
useful dipterous parasites of the family Tachinidw are attacked in the 
larva state by certain species of Ghalcis, by Perilampus, by Pteromalus, 
Enrytoma, and Monodontomcrus. With the Muscidw acalyptratw the 
gall-making Trypetidee have practically the same chalcidid parasites as 
the gall-making Geaidomyiida\ Those curious inhabitants of our west- 
ern alkaline lakes belonging to the family Ephydridw are ]>arasitized 
by a species of Pteromalus, specimens of which were sent to Dr. Kiley by 
Mr. H. W. Turner, who reared them from pnparia of Ephydra californica 
collected at Borax Lake, California. The Ayromijzidw are infested by 
pteromalines of the tribes Miehoyastrides and Spheyiyastrides, and the 
Oscinidee are commonly parasitized by chalcidids of the subfamily 
Entedoniu(c. 

With the Orthoidera we have no clialcidid parasites except on the 
eggs. The egg-cases of certain Blattidie are parasitized in Europe by 
Eutedon hayenowii, but this may be a secondary parasite on Erania ap- 
pendiyaster. In this country, however, the egg-cases of a Florida tree 
cockroach are infested by a species of Eupelmus, specimens of which 
have been received by Dr, Biley from Mr. Hubbard. The species of the 
curious genus Podayrion, which possesses characters of both the Ghalci- 
dime and Torymime, are invariably parasitic all over the world in the egg- 
cases of the insects of the family 31antida^ wherever these occur and we 
have in addition in this country a Eupelmus parasitic in the same egg 
capsules, as has been shown by Ashmead (Proc. Ent. Soc. A. N. S. 
Phila., 1885, XV). Among the Gryllidw the eggs of (EeantJnis in the 
United States are parasitized by a species of Eupelmus and by a species 
of the eurytomine genus Ashmeadia, as shown by the notes of the 
Division of Entomology. They are also infested b}^ several proctotry- 
])id parasites. Among the Locustidw the eggs of a species which ovi- 
posits in pith in Fnrope are stated by Giraud to be inhabited b}' a 
siiecics of Aphclinus, while in the United States the eggs of one or 
more of the species of Katydids are infested by Eupelmus mirabilis. 

Among the Neuroptera we know parasites of on\y the, Myrmelcont idee 
and the Hemerobiidte. Myrmelcon in Europe is infested by Hybothorax 
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gni(fii and IlaUichclla (ar.salis, wliilo tlieii,' is also a n'cord to tin- ollort 
lliat Chalets miuuta lias been reared froni insects of this 'o-mis, Tlicsc 
jiarasites iiresmnably issue from tlie cocoons of the tint lions. 1 have 
already snniinarized the para.sitesof the Ucmcmbihia in the rroccedinj^s 
of the Entomological Society of Washington, O'ol. ii. pp. li::! ami iL't. 
Ko ehaleidids are known to infest these insects in Europe, but in this 
country the encyrtine genus Isodmmns is reared Irom the cocoons ol‘ 
Chrysopa. Tlii3 Chrysojia larva is evidently iiim'cod by /.so(/ro?»;/.v w him 
full grown, for it invariably succeeds in spinning its cocoon. A species 
oi' ro'ilampns has also been sent in from Jjos .\ngeles. Cal., by Mr. 1), 
W. Cmiuillet, who reared it from a Crysojia cocoon. Mr, X. Hanks has 
recently sent in specimens of a Telyaslich us, which In* reared liom 
these cocoons at Shrevc))ort, La., the jiast dune. 'J'his para.^itc, how- 
ever, is undoubtedly .secondary. 



JluW THE C'llALCIDlD l.AKVA LIVES. 



'riiis is a sufiject which greatl.v needs careful investigation. It is prob- 
able that the same general facts will be observed with chalcidid larva* as 
with the larva* of other parasitii; hymenoptera, but (*ven hereonr informa- 
tion is so slight and so contradictory that it is very dini(*ult to maki* 
general statements. Situated at dilferent points between the tissues 
of their bo.sts, the (piick-growing inti*rnal-feeding larva* absorb through 
the mouth the blood of their victims and rapidly become adult. 'I'he 
old idea that they feed upon the I'atty tissue in a mandibulatory man- 
ner seems, at least in the majority of cases, to be nntrnc. The larva of 
Ichncumnn atropos, however, according to Newport. M>i*nis to destroy 
part of the “ fatty saeculi ’* of its host. Tin* mandil>h*s an* pi(*rcing. 
and not comminuting, and the otiier month [lai ts art* filt(*d for the ic- 
ception of litjuid food. ILxnviation has not been observed in the intiT- 
nal feeilers, although Newport has seen it n*pcat(*dly with Cauist'xs, an 
external parasite of lepidopterous larva* ; *‘ but," he wi iti*s, ** the thrown- 
olf covering is of such extreme tenuity and is so gradually and im]M*r- 
ceidibly remo\'ed, without interfering with tin* form or eidargeim*nt of 
the liody, that, hitherto, the dt*eidnation ol' tin* tegnmi*nt of the apoilal 
larva* of Hymenoptera has alwa\s escaped tin* oli.si-rvat ion of natural- 
ists.'’ With the internal feeders there is the same r(*asun against sud- 
den exuviation that there would be against the jiassing of excrement ; 
either would produce inllammation and the pr(*matnn* death of tin* ho.'.l. 
And so there is no jirovision in the strneture of tln*se larva* for tin* pa.ss- 
ing ol‘ the. waste juodnets of the body until they have reaelml fall 
growth and a certain amount of vitalitv in the In^st insect is no longer 
neces.sary to their exist»*nee. I’]) to this tinii* tiie alimentary canal of 
the ]*arasitic larva has consisted of a simph* sac. closed at its ]>os|erior 
extremity, and with tin imjierfortite intestine proeei*ding tVom it, \\ ithoiit 
an anal oi>ening. When full growth is atiaim*d. however, and tin* 
assimilation of food begins to be arrested, as no longer needed by the 
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ra|)i(l growth of tlie larva, a rai)id cbauge takes place and tlie aliinentary 
canal becomes narrow and elongated, tbe ccecal extremity becomes 
perforated, and by a rapid proliferation of cells the rectal tube is lined 
with epithelium and, with the change to pupa, the excrement is voided. 
Of great interest in this connection are the recent observations of 1\I. 
E. Bugnion ui)on the structure and life history of Ijncyrtna fusaicolU.s^ a 
})arasite of the Euroiiean Hyponomcuta coynaiclla (Keceuil Zoologi(pie 
ISnisse, v.1800, pp. 435-70, reviewed in Journ. Ltoyal Mic. Soc., 1801, part 
3, June, p. 320). Ee found in the abdominal cavity of the caterpillars a 
closed membraneous tube inclosing the “ embryos” of the chalcid and 
also the nutritive substance on which the larva* teed. This tube seemed 
to be formed by the ova themselves. According to his observations 
the larva has an anus, quite in contradiction to the general statements 
which I have just given. When the store of nutriment in this closed 
tube is exhausted, according to M. Bugnion’s observations, the larva*, 
burst into the perivisceral cavity of the caterpillar where they feed 
u])on the lymph of their host. 

The question of the respiration of these internal feeders is more of a 
puzzle. The probabilities are that subsisting entirely ui>on freshly 
aerated blood, and in intimate connection with the air snp]>ly of the 
host insect, sufficient oxygen is thus derived to purify their own circu- 
latory fluid, rendering unnecessary any direct connection between their 
stigmata and those of the host which Gerstaecker is said to have traced. 
When we come to egg parasites the case becomes conqilicated and here 
is a field for study. Gauiu has shown a most curious hypermetamor- 
[)hosis with the larva* of the proctotrypid genera Telcas, Polynema^ and 
(sic !) inhabiting eggs, and of the chalcidid genns Opkion- 
unis, but their economy is not understood. We have in the Cluilci- 
di(l(c an egg parasite of a higher type than any of tliese in Enpclmus 
and careful studies of the larval growth and economy of E. mirahilis, 
for instance, which inhabits the large eggs of M erocenfnim are mucli 
needed, particularly, as it seems to me, in this matter of its resiiiration. 

This whole branch of the subject has in fact been neglected, and a 
most interesting field is here open for some careful worker. 

The large majority of chalcidid larva*, live within their hosts. As a 
general rule, however, those which are parasitic upon leaf-mining and 
wood-boring larva*, and in fact all endophytous larva*, feed externally; 
and the same may be said of the larva of the hy[>crparasites. The 
growth of the larva* of this class has not been carefully studied, although 
Kewpoit (Tians. Linn. t8oe. xxi, 83, 1852), has i)ublished many inter- 
esting observations on tlie larva of Monodoniomcruff nithhis which inhab- 
its the cells of Anlhophora^ and is externally parasitic upon the larva 
and pupa* of t he bee. 

True exiernal chalcidid parasiles of ectophytic larva* are i*are and 
belong mainly if not entirely to the subfamily Elachhibuv. 4’lu* larva*, 
of EKplcvfru-s^ all of (he species of which have tliis habit, were studicil 
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as early as by l^'unscMilonibr, lint ii is iVniii SHiwai/ (Aiiirr. 

Niituralistj IbSl, ]>[). (Jl— (i 1) tliat wv Iiavi* (Ik* most rar(*riil arcoiim of 
the larval <lev(‘lo]Mneut. We quote his woids connTnin^^ (Ik* hirvie ol 
ijUplcctruH cnmstochii Howard : 

T)ir (lelicatr (*;;^sliv]l splits loii^rji ndinally in tin* middlrof tlio l»:irK ami disvlu.srs 
tin' wliitc larva of lln* parasite*, wliirli gradually winks iIh' moir ami inuH* 

down the sides of its hmly where, (or some Imors, ii r<‘mains vi^ihh* as a hlaek lim*, 
hni within less than t w el ve, honis i ( disajipears from view henea! h the i apidlv - 

in^ parasite larva, d’his last, as soon as it has free I its head fiom I he 
]»ierees tlie skin of its victim ami lhen*after remains stationary wil h iis he id Imi usk 
As soon as it has fairly he;;nn lo feed, the while eolor ehaiiL^es to a hriiilil hliiish- 
*;reen, and the si'enu^nts and spiracles which in tlie moviy halch(‘d Iar\ a wen* harelv 
visible under lii;^h ma^nifyin;^ Ji^over are now n‘adily Men. 'IMie ;;ro\\ili ef i ho 
larva is very rapid, l)ut seems to vaiy according to the season, aveiaaine three davs 
ill August and four days in S(‘pleml)(*i\ When full einwn the larv.e erowd each 
other, and if then* are live or more of them on ;i eat(*r]iillar they form a >emi- 
;^dohnlar liimti of very strikini; ai)i)earane<\ Fsnally tiieir epowih is nnilArm, ami 
retardation in development of individuals in tin* ernii]i results in death. When full 
^rown they turn yellowi.sh-white and O'lax their hold. 

'riie worm W'liich np to this lime show'ed no sii^ns of heine alleeied, I'xeept hv its 
siekly yellowisli eolor and hy its very slow' ;^rowth. eollajises and dies as soon as a 
siiii^le one of the parasitic larva* w’ithdraw\s, and tin* saim* fate overtakes ihoMe 
l*]n pier tins larva* whieh are at the time le.ss advanei'd in t heir d<‘veh»pmeiil or iiii- 
matiire. If one of tlie parasitic Ia^va^ he removed hv hand both tin* \ ict imi/.t*<l 
worm and tlie remaining jiarasitt's <]iiickly dry up. 

'riio t)resiiiuption that tlu^ lhii)h*etrns larva* may migrali* from om* worm to 
another is iin foiimhal. They always remain stationary on I he worm, w hieh tlieparenl 
llv has chosen as its victim, and th(*y never even move from lln' spot wln*re the e^g 
has been laid until they are full grow n. Every attempt 1 mad<* to t raiisjd.'iiit ;i larv.a 
from Olio worm to another invariably resulted in the death of the jiarasite. 

Tliose observations may be eoinpared with tlie aecnimis of exlei iial- 
feetlin^Mclinenmoiiid larva* by I )e (Jeer, Newport, Fiteli, atnl INuilton. 

HOW l-'AST DOES IT DEVELOl’ 



There is cvidcnily considerable variation in tlu* rajiidily of di'veloii- 
inent of the ehaleidid larva*, and eons(*ipiently of the nniiiber of an- 
imal <jem*rations. 'riiis variation is in part aeeordin.i;' to tin* parlienlar 
parasite and in part to the liabits of the particular hosl-iiiS(*e(. Il is 
rather more lapid as a ,i;«‘neral Ihinj;'. howev(*r, with the ('Itnlrhliihr 
than with eitla*r tin* />reronb//r or \Ul' Jchneiininnidn'. b’atzelinr.u has 
shown that in I'hirope pupnnnn oeciipi(*d on om* oeeasinii 

IVom Jnm* II to .Inly 14 to nnd(*r^o) its entin* t raiisformal ions from 
to adult — thirly-sev(*n days: but in this eonniry W'clisicr has i (‘conleil 
an instance {liisccf Life, I, in wliieh the cf:;;s of tin* saim* parasite* 
were laid An^nst the adult insi*et de*V(*lopin.y‘ Aiiirnst ‘1~ — s(*veiileeii 
days later, linbbard has not«*d (h’onrth Ke]iort I'. S. lOnt. <'om.. 
]i. !().■>) that the «*,ii'.tr <>1 Alrtin .njUiw <,dves Ibith the adults ot' Tri- 
vJKujromma pretioso on the s«*V(*nth elay after il was stniiir by their 
parents. Euph vtrus mmstnehii has been shown by Schwarz to (h*veIop 
IVoni e.uj; to adult in Alabama in midsummer in seven days, 

Croe. N. ,'\1. 5M lu 
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These instances will siihice to indicate the extreme rapidity of growth 
of many ot these parasitic larvm. The question of number of annual 
generations is, I believe, entirely one of appropriate food. Copulation 
takes place immediately after the adults issue, the males usually appear- 
ing a little in advance and awaiting with impatience the egress of the 
females. Very soon after coition the females arc ready to oviposit, and 
ill the case of polyphagic species or species which attack insects of 
great abimdance whose generations overlap there must be many so- 
called “broods” in a single season. 

Where host-insects are not accessible, however, there can be no 
doubt but that the impregnated female can live a long time, and hiber- 
nation ill this state is frequent. Another common method of hiberna- 
tion is in the full-grown larva. Those species which issue from the 
piipie of Lepidoptera usually overwinter in this condition, transform- 
ing to a short pupal stage in the spring. 

A curious fact, and one contradictory to the usual rapid development 
of these insects, is given by Scudder (Butt. New Eng,, p. 701), who sur- 
mises that the pteromaline parasitic upon Eu2)hij(Jrijas phaeton possibly 
requires two years to complete its transformations, since all of the 
chrys.alids of the butterfly which hang through the winter are parasi- 
tized. The butterfly larvse it seems hibernate and transform to chrys- 
alids in May and June, giving out the butterflies in June. When 
parasitized, however, they hang all summer and through the following 
winter, the parasites appearing on the wing the following June. While 
it appears to me that the possibilities in this interesting case are over- 
stated in supposing that the eggs of the parasite are necessarily laid 
upon the larva* of the butterfly in late summer and fall, it is still re- 
markable, for, even on the supposition that the egg is laid in the 
chrysalis, the parasite must occupy a full year in development, always 
providing the facts stated are strictly correct. 

The preceding remarks apply strictly to the parasites of external 
feeders, for with parasites of endophytes the jieriod of development is 
undoubtedly longer. With gall parasites, for instance, I believe that 
there is never more than one annual generation, for the galls them- 
selves are of annual development and must be pierced at a certain 
stage of their growth. Jii such cases, moreover, there may be a retar- 
dation of development due to absence of natural moisture, as where 
galls are kept dry indoors. In such cases Ashmead has shown (Broc. 
lOntom. Soc. Wash., 1, 91) that cynipids may be retarded for two 
years and then brought forth by the application of water to their 
galls. The same laws will undoubte<lly apply also to their parasites. 

It may also be wortli recording here that IMr. A. Cra w, of Los Angeles, 
Cal., considers that Dilophofiastc}' California mihi has but one annual 
generation. This insect is a parasite of the Black Scaleaif California 
{Ijccaniiun olcir), and destroys annually 15 per cent of these scales. Ac- 
cording to Mr. Craw the parasite deposits eggs in the mature scales 
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only, and at (In; time wIumi |Ik*sc nnitaiii so (liat lli(> L’.‘» i)i-r rmt. 

whidi e.scapc tin' parasites an* siillifi(*nt In a^aiii iiilc.sl lliclm*, ri(*in 
tlie lact that each leinale scale contains IVoni seven linndrcil to one I lioii- 
sainl e^^<;s. l''rom tin* slow jrrowtli of the s<-aies, however, (nil ten 
inontlis elapse heCore they liave, dcvelop(*d snHiei(*iilly to lx* attaeUrd 
once more by the /><7o/dnx/n.sh /•, which is not Iciiown to li:iv(* any otlier 
host insect. Tliis leasoniiiit indicates only a probability, :ind .Mr. ('raw 
records no actual observations upon niatnn* inlestcd scales showinj;- the 
rate of growth of the chalcidid. (See Ibdletin o7, California Stale 
Hoard of 1 lorticnit nre, Sacrain(*nlo, 1S!>|.) 

Mr. I). \V. (Jofinillett, of Los Angeles, Cal., in a niannseript report 
snbinittetl iccently to l*rof. Liley, stat«*s that he bred this sjieeies on 
tin* I Ith and liTth of .Iiine from scales colb'cted on tin* Ll.-ith oi‘ April, 
;ind that on tin* 21.M of September In* found a fiill-;frown larva niidcr 
an adnlt black scale, lie has also captured specimens ol' the parasite 
on dannai-y 17, July 'J, .\n<iiis| .'M, SejPember I’l, and October l‘J. lie. 
ar<;nes from these facts that there tin* at least two and perhaps ev(*n 
three ji<*neralions of this sj)eei(*s annually. 



JIOW THK l.AItVA TKANSKnllMS, 



jVs a rule chaleidid larva* which tire internal leeders on their hosts 
transform internally into naked, more* or less eoarclale i»npa*. 

With certain IJKcijrtimr, Ibroneof 'vhicli Dr. Kiley has proposed the 
e.xcellent d(*seriptiv(* name of the “ inllatincf elialeis-ll_\ part iciihirly ol 
the <i*enns Coiiido.soino, but also of Hodtrioihont.r. IlaitKiInlijIit.'i and pi*r 
Jiaps o(ln;rs, the larva*, inhabiting tin* host insect in j^reat nntnb(*rs, 
wln*n about to )mpate cause a mark(*d inllation in the host hii’va by tin* 
formation of oval ci*lls around tin* parasite. This inllation and tin* 
])npal c(*lls which cause it are \a*r.v mdiee.dde in thin skinned host larva*. 
With a small larva liki* that of Liflmcolh (is the appearance i)f a dip- 
terous ))iiparia is pro«lnced. Tin* nainre of this cocoon-like cell and 
the method by which it is i)rodne<*d arc* unknown. I ts slriicl nic* shows 
it not to be silk, nor .vet tin* last larval skin ol' the parasite*, and 
whether it is an advc*ntit ions tissue ch tin* host larva or a sccieiion ol 
tin* parasite*, oris e.vplie-abh* npe)ii ot ln*r .•rreniinls, 1 can mn sa\ . It is a 
point for some e.x pert histolojrist to deciele w ith fre*sh material which is 
ne)t at hainl at )tre*sent. 

An e.xample e»f one of the* inllatinii parasites in a tlii<*k .skinneil host 
larva is slniwn in a eoce'ine*llid larva infe*sled with Ilnmtilniiflits nhsrur- 
if.s* m. 'fin* e>utlines of tin* parasitie* cells are* not so e*\ idciit as in the 
Lithoe*(tlletis, but tin* host larva is very distorted and evitleiitl.v nm- 
tains these eel Is. 

8pee*ies parasitic upon einlophylons larva* and, the*rt*fore*. I’(*e(linj; i*.x- 
ternally, transliorm to pnp.i* e*lose* tec i In* remains of tin* host in tin* bur- 
row or le*af mine*, nsindl.v a(lae*ln*d at tin* an.d e*nd by tin* pia pnp d e*x- 
creineiit. 1 have observed a enrions variation in tin* e*ase oi tVe/a/ n< 'lurl.'i 
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si)i</iiUiris ill tlic mine of Ijithocolletishamadri/ddclla on onklciiveSjWhich 
I liJive described in the American Naturalist for ,Ianuary,188L In this 
case tiie ehalcidid impa is surrounded by small exeremental iiillars ar-. 
ranged in an ellipseand connecting' the roof and floor of the mine. It can 
not be stated whether the pillars are formed of regurgitated matter or of 
anal excrement, although the former hypothesis seems to be more pro- 
bable. It is likely that such arrangements as this will be found fre- 
quently when the parasites of leaf-miners are carefully studied. 

The internal parasites of externally-feeding larvie also transform to 
outside pnpjc in a feiv instances, as with the eulophine genera Gratote- 
cliHs and Sympiezus^ and probably with other genera of this subfamily. 
These forms are common parasites of several large le])idopterous lame 
which feed on the leaves of oak in the United State.s. The host-larva 
affords food for a number of the parasitic larv;e and is almost entirely 
consumed by them. When ready to transform the parasitic larvae crawl 
out upon the leaf, void their excrement and change to shapeless dark- 
colored piii)jc nearly erect in position, the anal portion of the body being 
attached to the leaf by means of a small mass of light-colored excre- 
mental pellets. They seem preferably to station themselves in the form 
of an irregular ellipse about the remains of the host larva, each group 
consisting of from fifteen to forty individuals. 

Scudder, in his “ Butterflies of New England” (p. 455), gives a happy 
jiicture of the appearance of the pupm of an undescribed species para- 
sitic on the larva of Vanessa ata Ian (a, in the following words ; o* * * 
still another [iiarasite], a species of Eiilophus, the coal-black chrysalides 
of which one may sometimes find to the number of twenty or more, stand- 
ing erect on their hinder ends around the eor[ise they have destroyed, 
like tombstones in a cemetery, a most melancholy spectacle on opening a 
nest to get a young caterpillar.” In correspondence with me Mr. Send- 
der has always referred to them as “my tombstone pnprn,” and the term 
is an admirably descriptive one. 

The ehalcidid lar\ae which feed externally on outside-feeding larvm, 
and we know only one genus in which this habit uniformlj- prevails, s[)in 
a coarse rough silk, attaching the depleted skin of the host-insect to the 
leaf on which it had been feeding, and transform to pup;e, side by side, 
in a regular transverse row in the silky mass. Frequently the host larva 
has su[)ported so many parasitic larvm that their web attaches theentire 
shriveled skin from end to end j but, again, they do not occur in suflicient 
numbers to accom]ilish this result, and only half of the skin is thus fas- 
tened (Schwarz states that with thecotton worm and Comstock’s Euplcct- 
rns it is usually the anterior portion), and the remaining ])ortion hangs 
down, is doubled back, and breaks off. 

The lai-va* of the closely allied genus Elachisins pui>atc externally, but 
do no( spin the loose silk characteristic oi' Eupleetrns, I have seen the 
Jiaked jmpa' of Elaehist ns caca^eia' atiachad by their anal end to the silk 
.spun iu its leaf-roll by the larva of GaeaVia rosaceana^ while the pupie 
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of 7!/\ .s7>i7o.S'oi;<(^f//,v MS, iir«* found in n ;^foiip niiioii^' tin* loni; 

Iiairs on llic dorsnin of tin* nhdoincn of (In‘ larva of Spilu.sonm rh-ijinini, 
Jn tlio allied g;c.\\\\^^ Minfrojiis, M . pldfi/iiuta Iraiisiunns wiilioiit ilsho.si in 
I lie leaf rolls of Pkihjnnta rt^stiaiia, as ohseived by linbliard (Oraii^xc In- 
sects, 1 1 , loo). 

I'JupIvclru.s^ altlionjili it spins silk, can by no means be .'^aid to form a 
cocoon, and tliereforiMbx^s not form a I riK' e.xception to tin* rnletlml tin* 
pupa* are naketl willi the ('lialcUVuUv. The oft-repeated and hitherto 
accepted observation of lliiliday, to the effect that ('ori/iid cldnitd does 
spin a true cocoon, would, however, fonn a distiin-t and unexplained ex- 
ception were it not for the fact that I fully believi* t he .stab'im'nt to ha\’e 
been nnfonmled. Ilaliday, in speakinfj of plant-louse jmrasiU's ( Ibilom. 
Maji'. n, tkl). writes: “Some of these last [parasites of Ajihiiliiis] {('nriwd 
Hdrdta W;dk., h'nt. Majj. i, p. not content with the co\a*rinjr which 
jirotects the Aphidius to its linal change, wli(*n they are full fed li'avc 
the cavity ami spin a whiti* silky web between the belly of the rnceron 
jind the leaf, and in this nnder<fo their transformation.” 

This statement has been (pioted by\Vestwood in his Introdnciinn and 
by snbsepnent writer.?, and Bnckton.in \'ol. it of his Mono^iaiih of the 
Kritish Aiihides, jjives a somewhat elabor.ite illustrated account of tin* 
cocoon-spinnin<; of a species which he calls C. (hibia, lb' li, cures one 
coeoon broken open and showiipi^ several shining blaclv pnpie which he 
<‘onsiders to be parasites of tin* Cdnjna. Cdryna, it may be stated, is 
identical with the Pteromaline genns Pnchycrtpls of Foi'rstcr. Xow 
cocoons precisely simihir t<^ thosi* described by Ilaliday and figured by 
Ibickton are found in this country. Miss Mnrtl'eldt has found them 
nnder a roscaphidid in .Missouri, and Dr. iJilcy tells me that hehassi*en 
them abundant nnder dead aphides upon his rose bushes in W’ashing- 
ton. We breed from tln‘s»> coconns here not /’m7///c;v/n‘.s but tin* ajihidiid 
genns Prdonp,i\u\ as it is (piite out of the qnestion that Prtton should lx* 
hyperparasitii; upon Pdcinjrirpis, wc may safely eonclnde that Prdon 
makes the cocoon and that Pdcliyi'iupis ('nripui) is a hyjierparasitc. 
It. is moiethan likely that tin* .several pnp:e of the unknown secondary 
parasite llgtired by Ibickton are those of ('orj/nd itself, uhih* the larva 
which he watched .so carefully ninicr glass and tignred in the act of 
making its cocoon was nndonbte<lly braconitl and not chalcitliil. Wt* 
have then no cases in which a chalcidid larv.i tran.sforms to pupa within 
a true cocoon. 

now MANY DKVIW.OI* IN A .slNttLl’. HOST? 



The answer to this tpiestion is brief — from oin* to three ihonsand! 
With the larger specii's but om* individual issues from a single host nn 
less the latter is of t'xtranrdinary si/.<*. No moi’c than one s|ieciin(*n of 
Choh'is roliKstd issues from tin* chrysalis (tf a swallow-tail bnttci lly, but 
with Spiltu'lidlcift nidri((, a parasite of in*ai ly equal siz«*, ('liambei's rt*:ire<l 
48 from a single cocoon of the large American Silk-worm Tclca poylphc- 
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mns. Tlio iininber developing in a single host depends (a) upon tlie size 
of (he liost and (b) upon the sizeof the parasite. Six or eight specimens 
of a little Gopidosoma will issue from the larva of a LithocoUctis, while, 
as actual count hus demonstrated, over 2,500 specimens of a eongeneric 
species of tlie same size will issue from the larva of a Phtsia. The nnm- 
her varies in this instance from some cause from this down to something 
overa thousand. Between theextremesthereisevery gradation. Usually 
a single Goccophagus inhabits a single Mi/tnas 2 >is, but from two to six 
specimens of Coccapthapus lecanii issue from Lccanium hespcridinn, while 
thirteen specimens of the same species have been reared from Lccanium 
qucrcitronis. Urom tM’o to four specimens of Trichograninia minuta will 
issue from’ a single egg of Bandarchia arcliippus, from three to eight 
specimens of Ilomahtylus obscunis from a single larva of MegiUa maculata, 
from ten to thirteen specimens of BofhriotJiorax pecuUaris from a full- 
grown larva of thesyrphid genus AUograpta, from thirty to forty si»eei- 
mens of Cratotechu.sbasaUu from a larva of Baiana ministra, or from (lOO 
to 700 specimens of Ptcromalus from a single chrysalis of one 

of the larger butterflies. 

Xo observations have been made bearing ujion the number of eggs 
laid upon the host by the ])arent parasite, and just how far the mother 
grades the number of eggs laid to the size of the host-insect is unknown. 
The probabilities are that she does regulate her oviposition in this way, 
but it is also probable that she somewhat overstocks each host, as Poul- 
ton has observed the Tchneumonid Paniucufi cc 2 )haIotcs to do with Dicra- 
nura vinnla and other large European larvai (Trans. Ent. Soc. Loud. 
1S8G, p. 1G2). A complication arises when we come to consider the veiy 
few cases of a very small chalcidid attacking a large host insect. I say 
the “very few cases,” for it is a fact that as a rule these pai’asitesdo not 
attack insects which they can not completely stock with their egg sup- 
ply. With the case of the genus Gopidosoma, however, the parasite is 
exceedingly small and many of the host insects are large, as Plu.sia ami 
other large noctuids. As Just stated, over 2,500 s[tecimens of Gopido- 
soma trmicatcUum have beeu reared from one larva of Plusia hra,ssia(\ 
and the eggs fiom which these i)arasites came must have been laid by 
seveial females, as in no case have 1 been able to count over IGO eggs 
in th(‘ ovaries of a Gopidonoma. It is true that my methods of making 
this count have been rough. I lnwo simply crushed the abdomen of 
living individimls under a cover glass in glyeerine and forced out the 
ovaries under [iressure, counting the eggs by means of the cotlrdinated 
<‘ye piece mierometer ; but Judging fi'oin my ex))erience with the ovaries 
of larger insects, I have probably counted at least half. Probably, then, 
seven oi' eight females oviposited in this one Plusia larva, and also at 
the same time, as all larva* d(Aa*lope<l together, and transformed 
together, and issued nearly togisther. 
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PKOrOUTinNS 0|' SEXES IN ISSFINO. 

J)g Oo(‘r rcconl(*(l the singular lact llial male ])aiasit(>s alniic were 
])ro<lii(aMl in considerable numbers IVoin one leaC-idlling catiM pillai' and 
only females from another (^b'moires, i, oS.'j), and on this as a I>asis 
Kirby and Spence (IV, 22d) conjectured that iIh* eggs ))rodiieing the two 
sexes are arranged s<‘parately in the two ovaries, rnfortniiately l)e 
(mmm-’s observation has nevei- been n-peated, so far as I Icnow, while 
mnltifarions instances are icconled in which indi\ iduals of both sexes 
liave i.ssued in vaiying i)roportions from the sana* host ; and the piopor- 
tions are very variable even with the same s|>ecie.s, Westwood reared 
20 males and ’{() (emalesof Plcnnnahis pupanim from a chrysalis of \'rnt. 
csso urficn\ and Walker reared 82 males and 2(! femalesof the same spe- 
cies from a single chrysalis. Kiley has reared 25 9 and 28 6 sp(‘einiens of 
the saiiH‘ parasite from a chrysalis »>f I'tipilin /er/nes-, and H ' , 30 9 IV(»m 
another. 8c.ndder has i-eared 17 j , 108 9 from a chrysalis of litisHarcliia 
(ircliippus, and the same author has reared and counted over 2,000 iVom 
Picrh rapa' in l''rane»* (Butt(‘rlli(‘s of New l']iigland, ]>. 1215). His 
experience with regard to the i)roportion of the sexes was as follows: 
“ In nlnmst all cases where the total number was very great, the nniles 
excce<led the females; as a whole the femah's averaged a little o\cr .'»5 
to a little over 25 mah*s, and in oidy one-third the instances wlu're the. 
number of the femah's fell below the aveiage the males out numlu>reil 
them. The most excessive case was 81 males to 12 females, or 7 to 1." 
Of the saiu(‘ parasite Webster (/a.src/ lA/c, i, 225) records a nearing of 
(18 3 , I 9 specimens Irom achi’ysalis of Poiitiu pm/oilirt. 

AVith otlnu’ s)ic*’ies e()iints have not Immmi so fre(|neni, Sciidder 
reare«l 0 3 , 70 9 specimens of Trivluup-itmma miuutissimtnn from live 
eggs ol' Piipilio fjtaurus. Kiley r(*aretl 12 9,8 ^ of Pvdnpt'iou )i)(Utlis 
from a single (*gg cast* of nn-nlin'i, ami the notes of tin* 

l)ivisioiH)f hbitoinology show 119,1 0»f the saim* spt'cies from another 
egg e:is(* of the same host. 

(Jiher ist)lated counts like this could Ite made in iiiimbi*!' from the 
biological colleelion of the National .Museum, but would aeeomplish 
imthing beyond showing an extreme variability in the proport ions of 
sexes. C’onhl W(* ha\t* :in aeenmnlation of counts of the saim* ])arasil(> 
alVecting tin* same lost, with eo5i'»linate t)bser\'ations such as are indi- 
catetl by IScmhler in his i-emarks on /Vt’rowu/?ev interesting 

results could without tloiibt be obtained, llis stati'iuent, t'oi’ insi:inee, 
that in almost all eases where the total joimber was ver_\ great the 
males exc(*ede»l the 1‘emah‘s and the reverse, is well worth thought ami 
tin* labor of verifying it ami <-ondneting many additional counts, for it 
ai>parently alVords a m*w ai’gnment to the few who still contend that 
s<*x is inlluenee<l by laiwa.l food, 'fin* nunierie.il lelationship how- 
ever, jirobably insignilieant, and (he eases in w hiidi tin* males .-so givaily 
preponderate are probably t«i la* e\|dained on the ground that these 
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arc the offspiiiij? of noiifecuudatcd fciiialos. 
genesis.) 



(See section on partlieiio-' 



As to the relative time of the issuing of the sexes, it has been my 
general experience that the nmles issue before the females and await 
the appearance of their mates, just as is so often noticed by rearers of 
Lei)idoptera and Coleoptera ami as Ilanington has shown in the ich- 
nenmonid genus Tlialessa (Canadian Entomolofjist, November, 1887). A 
single instance may sidtice to illustrate this point. My original breed- 
iiig record of Pcnfacla.dia hHconlati'iais shows that May 11) there issued 
5 <$ , no 9 ; May 20 , 7 5 , 19 ; May 21 , 3 5 , 8 9 , and .May 22 , no 5 , 129 . 
So well marked is this that when a new-reared chalcidid is brought to 
me from a host insect of which there is a plentiful material in onr breed- 
ing cages I anticipate a great jneponderance of males, and look for- 
ward to the next day or two to bring a supply of females. With this 
in view Air. Scndder’s contradictory experience with Pteromal ns papa- 
rum is strange. He writes (Joe. cit.)'- “In .some instances the entire 
brood wonld emerge in a single day; at others the bulk wonld emerge 
the first day and others wonld straggle out one after another for a 
week or more; sometimes again they would come out daily or almost 
daily for several weeks, as in one instance from February 24 to March 
14; and in another, the most extended, from Alarcli 18 to April 28. 
Males and females seem to be equally early and lute.’’^ 

Confirmatory of my own experience and contradictoryAo Air. Scnd- 
der’s is the statement of Adler, in whose extensive rearings of this para- 
site from the chrysalids Vanessa io, V, polycldoros^ V. urtiea’, and Picris 
rapw the males regularly appeared first. 

vVs so much attention has been gis^en in this section to Pteromalus 
puparum^ 1 may advert to Brischke’s statement (I). Ichn. d. I’rov. West, 
n. Ost-Prenssen, II Fortsetzung, p. 125) that this species, when infest- 
ing Pierisbrassica’.^ Rhodoeerarhamni, Vanessa urtica'y and V, polychlorosj 



is hyperparasitic. There can be no doubt but that this statement is a 
grave error, and it is inconceivable that a man of Brischke’s care conld 
have been responsible for it. 1 prefer to believe that it was sim[>ly a 
l>rintcr’s error in nnder.scoring this species. (All species underscored 
are indicated in a footnote to be parasites of parasites.) 
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Ever since Nees v. Esenbeck, in 1834 (Ilym. lehn. Aff., 41.5), made the 
statement that his Eurytoma ros(v was the maker of the galls on Rosa 
ceufifolia, the parasitic or vegetal-feciling habit of certain eurytomines 
has been nnd(‘r dispute among entomologists. 

Since the jmblication of Alayr’s able paper, “ Arten der chalcidier- 
(lattnng Enrytoma,” in 1879, there has been no doubt about the habitof 
the Xeesian species, for it is shown to be a common parasite on the 
makers of no less than 50 dilferent lhiro[»ean cyni[)id galls. Even as 
late as 1871, however, Walker (Xotes on Chalcidje, p. 11) considers 
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Neos’s observation ns “ lu-ooC tlnit tlio. ;ir(> nut all parasitic," 

aiul <i;oes on to say: “ Wlietlier oik‘ species ul'tliis family is sometimes 
]>arasitie on other insects :iii(l sometimes lu'rbivorons, and 1ms thus tlm 
choice of two ways of perpetnatiii"- its exisKmce, has yet to he aseer 
tained.” 

The, len. util y disenssion, e\'1endin,u’ ovei* many years, eoneernin;; the 
Irno habit of the American doint Worm (A.vo.so)ac lionlii)^ and how 
even after the ])roofof its i>hytopha.i;ie habit adduced by llan is, l-dteh, 
and Walsh (the latter chan,iiin<;' (Vom the wron^^ (o tin* ri^ht siile of the 
pnestion after nseertainino- the f>'eneric distinction of the.loint Worm 
from ^•Jurytonu()Ah^}. fact was still not accepted by many Ibiropean eiito 
moloj;ists ns bit(* as 1882 need not bo edaborated liei’c — it is eomnion 
inlbriimtion to all American entoinolo.uists. .Since the ]>nblication of 
IvMley’s articles on Isosoma iriiici and the admirable snmmary ofthe 
entire snbj(*ct by the veteran Westwood ("Ihans. hbitom. .Soc. liond., 
1882, ‘‘.(>7-."27) no word of opposition has been ad\’anced to tin* emicln- 
sion that Isosoma at least is phytophay;ie. 

In the early concensus of hhiropean opinion ajiainst the views of 
American entoinoloftists on this important point, how(‘ver, we must not 
lose sight of the fact that three Dutch obsei'vers, Ivitsema, Weymi- 
bergh, and Snellen von ^'ollenhoven, had at least as early as 1870 proven 
that :i gall on beach grass (,D» //top// //a roaonZ/xocce) was produced by 
Fjuryioma (?) lotuppcnnis, the first observation having been made I>y a 
brother of II. Kitsema in 18(17. (See .Vrehives Xeerlandaises dcs 
.Sciences hLxactes, v, 1870, and 'fijilsehrift voor Miitomologie, Second 
Series, vi, 1871, p]>. 118.) This species isproliably not a lAinjiauta^ but 
an fsosoma, although I can lind no published statement to (his elleci. It 
is not inelnded by Alayr, howevm’, among the siiecies of l•J)n•l/to)ml. 

The grape-seed fei'ders formerly placed in Jsosoma belong to /v’ro.n/- 
soma Ashm., and unpublished notes ofthe Division of Kntomology 
show that I"Jiir}jii>macharis Ashm., fsosomo)-j)ha Ashm.. and I'hilavlnjra 
Hal., are also gall-makers. ('Phe type of the last named genus was 
found in strtiw roofs near bneea, Italy). These three genera are, how- 
('ver, mneh more closely rclatnl strnctnrally to Isosnma than to Eury- 
(oma, Dccaioma, or other enrytomine genera. Others of Ashmead's re- 
cent genera resembling fsosoma will |>robably also be found to have the 
phytophagic habit. 

As before mentioned, the habit of Eiiryioma has been (pn'stioned by 
Walker largely on tin* strength of Xees's observation, \\’estwood (//«•. 
cii.) says of his (Jeylonese Euryioma taprohanira, “ 1 have but little 
donbt that this beantifnl species is the real makam of tin* gall (on Fious) 
from which specimens of both s<‘xcs Imve been I'cared." Xo good jiroof, 
however, has ever been advancial to show that Ei(ry(oma prijjieris ever 
anything but jmrasitic, while the ]>ossible hypothesis that it nmy be in- 
qnilinons in the gall from which it is so abnndantly reared is to a great 
extent disprove!! by my ob.servations on Euryioma })runivola, larvie of 
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is coucenied. Garmaii (List of N. A. Lept. and Batn, 1884, p. 17) shifts 
the locality still further west by assigning S, marmoratus to Southern 
California.” 

The only other American author referring to it under the name of /S. 
7 >mmoruO( 5 is Yarrow, who, in his Check-list of North American Reptilia 
and Batrachia (p. 58, 1883), refers to it two specimens, one (No. 4116) 
from “Redmond’s Rauch, Rio Grande,” the same mentioned by Pro- 
fessor Baird {loc, ciL), and another (No. 2885) from San Diego, Califor- 
nia.” The latter specimen is correctly identified, but the statement as to 
the locality involves a double error, for, in the first place, the original 
No. 2885 did not come from San Diego, California, but from San Diego, 
Nuevo Leon, Mexico, and in the second place this specimen is not at all 
No. 2885, but a much more valuable one, as attested by the original 
parchment label which is still firmly attached to it, for it is nothing 
less than the type specimen of Elallo well’s JSceloponis delicatissimKs, 
which was thought to have been lost. 

It was the examination of this specimen that prov^ed to me conclu- 
sively that S. marmoratus is nothing but a synonym of Sceloporus 
variabiUs of Wiegmaiin. 

The latter name has but recently been introduced in the herpetolog- 
ical works as occurring within the United States. Bouleuger in the 
third volume of the Catalogue of Lizards in the British JMuseum (1887, 
p. 503) mentions three specimens from “ Duval County, Texas,” collected 
by W. Taylor, Esq., and Cope, about simultaneously (Proc. U. S. Nat. 
Mus., 1888, p. 397), records nine specimens as belonging to the National 
Museum from the same source.* He adds : “ First found in the United 
States near Corpus Christi, by Francis Aaron,” but as N. marmoratus 
is the same as variabiUs the species was found within the United 
States long before it was collected by Mr. Aaron. 

The identification of S, marmoratus with variabiUs extends the known 
range of the latter considerably, as San Antonio, whence came the type, 
is situated about 120 miles north of San Diego and Corpus Christi. 
The species does not seem to be rare even so far north, for we have, in 
addition to the type of S, delicatissimus, another specimen, a female from 
Medina, the county on the southwest of Bexar, as well as a female col- 
lected by ]Mr. G. W. IMarnock at llelotes, in the latter county. Both of 
these specimens I found labeled IScelopor us scalar is (and the first one 
is so recorded by Yarrow, Bull. U. S. Nat. Mus., No. 24, p. 62), with which 
species there is no good reason for confounding them. However, Pro- 
fessor Cope (Zool. Pos. Texas, p. 17) states that N. scalaris “ is abundant 
ill the region southwest of San Antonio, according to 31r. Marnock, 
from whom I obtained specimens,” and it may therefore be that both 
species occur there, though our ]\liiseum possesses no specimen of true 

Of these 1 liave been unable to find more than two speeiinens in the collections of 
thoMiisemn, and only these are, therefore, inclnded in the list of speeimens examined 
given below. 
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Sceloporus sealaris from the region in question. On the other hand, 
Professor Co])C records seven specimens ” received from San Diego, 
Texas, as ^^Seeloporus f scalar is (Proc. U. S. Nat. Mas., 1888, j). 397) 
as if he was uncertain as to their belonging to this species, an iincer- 
taiiity which I am inclined to extend to all the alleged specimens of 8, 
from south western Texas. That I am unable to exprivss any 
final opinion upon the San Diego specimens is due to the fact that the 
specimens, although stated to belong to the Aluseum, have not been 
found in spite of an extended search. 

There are two more Texan specimens in the collection, viz. No. 11437, 
collected by Mr. George B, Sennett in Texas,” ]U'csumably somewhere 
on the lower Rio Grande between the mouth and Hidalgo where Mr. 
Sennett was collecting during April and May, 1877. The other s]>eci- 
]uen is No. 411G, from Redmond’s Ranch ” on the Rio Grande, the 
same as Bellville, about 70 miles below Laredo. 

There remains one specimen which requires special mention on ac- 
count of the uncertainty of its origin. It has a tin tag attached to it 
numbered 2SS2, which, if correct, would give it China, Nuevo Leon, 
Mexico” for a locality, and Lieutenant Couch for a collector, but to 
one of its legs is tied an original iiarchment label which reads, “4108, 
Utah, December,” and the record book gives the information that it 
was “removed from No. 2877,” a bottle containing numerous speci- 
mens of Sc, gratiosns collected at Salt Lake, Utah, by Captain Stans- 
bury. Several other “removals” took place at the same time, however, 
and it is almost certain that both numbers are wrong. At any rate it 
would not do to credit Utah with S, variabilis on the strength of the 
present specimen. 

In order to fiicilitate the identification of this species, which has been 
so singularly ovei looked within our territory, I may point out some of 
the most salient characters by which it may be recognized. 

Sccloporns variabiUs differs from all the species hitherto found within 
the United States by having the scales of the sides of the body con- 
siderably smaller than those of the back; a white half moon-shaped 
mark on the side above the insertion of the fore limb is present in both 
sexes and is quite characteristic. The male, moreo\ er, is readily dis 
tinguished by the flank patches of a pink (in alcohol grayish) color, 
which come very close together on the belly and are bordered by a 
dark bluish line, the latter joining a large daik patch on the shoulder 
behind the white semilunar mark. Among the other cliaraiders the 
following may be mentioned: Head-shields wiinkhd; lateral scales 
directed obliquely upwards; femoral i)ores about twelve on each side, 
]iot meeting medially across the In lly ; about fifteen dorsal scales in a 
head length; anterior frontal divided longitudinally. 

Sc, sealaris^ on the other haiid, is easily distinguished by having the 
series of femoral jmres nearly meet across the belly ; the scah^s on the 
sides are nearly as large as those of the back, and these arc much larger 
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all orders, then we do longer wonder at their great numbers or at the 
great variety exhibited among them. 

The family Ghalcididw will, in mj' opinion, i>rove to be by far the 
largest of the 40 odd families of Hymenoptera, with the Bmconidw 
second, the Ichneumonidw third, and the Froctotrypida’ fourth, and 
there is little doubt in my mind that the immense numbers of unde- 
scribed species in three of these families will eventually place the Ilyme- 
noptera numerically above every other order of insects. 



